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ABSTR&CT 


Object. 


The  object  of  project  4-04-16-06  (S  llo9-5)  is  to  detrelop 
a  fire  bonb  for  hlgh-perforsanee  fighter  aircraft. 

Ihe  object  of  the  work  described  in  this  report  was  to  coxt- 
duct  a  preliminary  investigation  and  to  evaluate  the  end  item  in  the  design 
and  model  stage  prior  to  full-scale  engineering  tests. 

hesults . 


The  literature  search  comprised  a  survey  of  the  work  done  on 
fire  bosibs,  including  that  on  fillings  of  various  grades  of  thickened  gasoline, 
altitude  of  release,  density  of  fire,  ground  coverage,  and  functioning  on 
different  i^pes  of  tarreino 

Six  drop  tests  were  conducted  with  unstabilir.ed  containers 
(modified  smoke  tanks  IdO;  photo.  14355,  appendix  A),  which  were  adapted  to 
receive  igniters  10.5  sounted  externally  at  the  nose  and  the  tail.  Satisfactory 
functioning  of  the  igniters  in  these  positions  permitted  preparation  of  a 
design  in  which  the  igniters  could  be  placed  within  fairings  at  the  nose  and 
tail  giving  the  tank  uninterrupted  streamlined  shape. 

A  number  of  knockdown  fuel  tanks  for  the  P-80  airplane  sere 
procured  for  use  as  the  casing  of  the  firebomb  and  a  model  fire  bomb,  desig¬ 
nated  ttie  E47,  was  prepared  (photo.  14596)  for  installation  tests  on  the 
available  high-performance  airplanes.  Installation  drawings  were  prepared 
(dwgs,  C18-64-770,  018-64-836,  018-64-768,  018-64-837,  018-64-769,  appendix  B) 
to  determine  the  possibility  of  fitting  all  airpla.<ies  with  the  same  model  fire' 
bomb. 


Flight  tostrt  of  the  model  fire  bomb  mounted  on  a  P-47  airplane 
were  conducted  at  velocities  up  to  360  m.poho  to  determine  the  stability  of 
the  nose  and  tail  fairings  (photo.  14619,  appendix  A). 

Conclusions , 


Is  A  fire  bomb  design  based  on  the  modification  of  the  166-galo 
knockdown  range-extension  tank  for  the  P-80  ajrplane,  to  incorporete  external 
igniters  inclosed  within  fairings  at  the  nose  and  tall,  will  be  satisfactory 
for  the  P-80,  P-82,  and  P-86  airplanes,  and  possibly  for  the  P-90  and  sub¬ 
sequent  fighter  aircraft,  and  will  be  available  for  use  in  the  shortest 
period  of  time. 

2.  The  oohourrent  development  of  a  fire  bomb  having  a  oapacily  of 
approximately  100  gal.,  a  maximum  diameter  of  24  in.,  a  fineness  ratio  of  five 
to  one, and  identical  in  all  other  respects  to  the  fire  bomb  mentioned  in 
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conclusion  for  use  with  thi>  P*80«  1^82^  F-84,  P-86,  1^88,  subsequent 
filter  Airoraft,  is  necessary^  This  bonb  srill  lead  to  the  ob£  ^letion  of  the 
boaib  ^ntioned  in  emelusion  le 

asen—sntlstions, 

Kone,  since  worx  on  the  derelopoent  of  a  fire  bomb  for  hS|;b- 
perfonaanee  fighter  aircraft  is  continuity » 
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PBKI.THIHag  IKVESTIG/inON  OP  FIRE  BOKBS  FOR 
HICH-fERFOSU&ECE  FKSIEE  AIRCSAF? 


I.  imODUCTIOH. 

A,  Objeoto 

Hie  object  of  project  4-04-16-06 ' (B  llc9-6)  ie  to  develop  a 
fire  bomb  for  high-porformiice  fighter  aircraft, 

The  object  of  the  work  described  in  this  report  wae  to  con¬ 
duct  a  preliminary  investigation  and  to  evaluate  the  end  item  in  the  design 
and  model  stage  prior  to  full-scale  engineering  tests, 

B,  Authority, 

Authority  for  this  work  was  the  1948  project  program.  Project 
4-04-16-06  (B  11,9-5),  Fire  Bomb  for  Hi^-Perfonaance  Fighter  Aircraft, 

II  o  HISTORICAL, 

A,  General, 


Ihe  use  of  a  large  incendiary  munition  for  close  tactical 
support  of  ground  troops  and  for  the  destruction  of  mr  beriel  was  conceived 
in  the  active  theaters  of  operation  during  World  War  XI ,  It  is  reported 
that  jettisonable  fuel  tanks  of  fighter  aircraft,  released  over  targets 
of  opportunity  and  then  ignited  incendiary  or  trftcer  ammunition  fired  by 
accompanying  aircraft,  produced  remarkably  effective  results.  This  use  led 
to  the  development  of  the  thiokened-gasoline-f illad  fuel  tank,  which  was 
used  extensively  as  a  fire  bomb  in  both  the  European  and  ■t'acifio  theaters, 
Ihe  original  work  on  this  improved  munition  was  done  by  the  Ahiy  Air  Forces 
Proving  Ground  Command  at  Bglin  Field,  Florida  (1,2,3,  and  4), 

The  tests  conducted  by  the  AAF  indicated  that  jettisonable 
fuel  tanks  filled  with  napalm-thickened  fuel  and  fitted  with  incendiary 
grenades  or  incendiary  bombs  produced  a  fire  of  sufficient  magnitude 
and  intensity  to  insure  considerable  incendiary  effect.  The  thickened 
fuel  reduced  "splash,”  thus  concentrating  the  fire. 

The  fire  bomb  proved  very  successful  during  the  recent  war 
and  "is  regarded  as  responsible  for  one  of  the  break-throughs  in  France, 
the  surrender  of  8t«  lialo,  and  the  death  of  von  Kluge,”  (6,  note  5), 

Location  of  Igniters, 

Although  the  fire  bomb  possessed  a  considerable  degree  of 
effectiveness,  it  was  desirable  that  Improvements  in  ignition  devices  be 
effected.  It  was  necessary  to  determine  the  functioning  efficiency  of 
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extersAlly  attached  igniter*  as  opposea  to  those  aounted  intermlly  or  to  a 
coabination  of  both,  that  is,  one  internal  and  one  external  igniter.  St' 
haustive  tests  were  conducted  and  it  vas  reoonnended  (6)  that  the  fire  boiob 
should  be  fitted  with  two  external- type  igniters. 

C.  Size  of  Fire  Boiab. 


Various  sizes  of  Jettisonable  fuel  tanks  and  bombs  were  tested 
to  deterains  the  optimum  size  for  a  fire  bomb.  The  IGS-gal.  tank  was  foimi 
to  be  the  most  effectire.  When  compared  to  the  U.S.  Kasy  bomb  Mark  66,  Uod.  0. 
(l,000^1b.)  (7),  the  U.S.  Ma-vy  practice  bomb  Mark  67  (2,000-lb,)  (8),  and  the 
SS-gal,  aircraft  Jettisonable  fuel  tank  (9),  the  165-gal.  Jettisonable  fuel 
tank  proved  three  to  four  times  as  effective.  Comparison  was  based  on  the 
effective  coverage,  fireball  effect,  altitude  of  release,  and  ignitiona 

D,  Temperature  gffects. 

The  effect  of  extreme  temperatures  on  the  functioning  of  the 
fire  bomb  has  been  studied  only  partially.  S5noe  the  fire  bomb  was'  subjected 
to  miscellaneous  tests  at  temperatures  up  to  approximately  100^,  only,  no 
specific  study  has  been  made  of  its  functioning  at  extreme  high  temperatures. 
However,  a  project  was  established  to  determine  funotionizig  of  the  bomb 
under  extreme  cold  weather  ocn^t^ns.  Under  this  project,  a  test  was  coin* 
ducted  by  the  AAFF6C  (lO)  in  at  temperatures  ranging  between  -44^. 

and  ;^70^o  The  conclusions  were  basedr  on  the  testing  of  75  different  gels 
prepared  \aider  varying  conditions.  Bie  coverage  and  fireball  effect  were 
considered  by  the  test  personnel  to  be  slightly  better  than  those  obtained 
in  warmer  climates .  It  was  proved  that  gel  can  be  mixed  in  temperatures  as 
low  as  -44®F,,  and  it  was  concluded  that  extreme  cold  weather  has  no  effect 
on  the  functioning  of  the  fire  bomb. 

III.  THEOEKTIGAL. 

The  military  requirement  for  a  fire  bomb  for  high-performance 
fighter  airplanes  was  established  and  the  military  characteristics  were  approved 
on  26  June  1947  (item  1750,  CCTC  Minutes). 

Hie  military  oharaoteristios  for  the  fire  'bomb  are  as  follows  i 

1.  Total  weight  of  the  filled  firs  bomb  should  not  exceed  wing  load 
allowance  for  bomb  rack.  The  filling  for  this  munition  should 
be  of  the  field-mixed,  gelled  gasoline  type, 

2.  As  vfi.ixy  as  practical  of  the  features  of  the  knockdown  fuel  tanks 
now  being  used  or  being  developed  by  the  Army  Air  Forces  should 
be  incorporated  in  the  fire  bomb, 

3.  The  fire  bomb  should  be  suitable  for  carriage  withouo  modifica¬ 
tion  of  installation  features  on  the  wings  of  fighter  aircraft 
including  the  F-80,  F-84,  JP-86,  P-88,  P-90,  and  subsequent 
fighters  o 
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4,  The  fire  bonb  should  have  optimum  streamlined  characteristics 
at  least  ccmi^rable  to  the  165oge.lo  droppable  fuel  tfcnk  designed 
for  the  P-80  airplane » 

5,  Hie  fire  bomb  should  not  fail  in  any  part  when  subjected  to  the 
accelerations  currently  specified  by  knscy  Air  Forces, 

6,  The  fire  bomo  should  have  an  overall  functioning  percentage  of  95, 

7,  The  fire  bomb  should  be  safely  jettisonable  when  full  or  empty 
and  in  level  flight  at  airspeeds  up  to  600  knots, 

8,  The  fire  bomb  should,  if  practicable,  be  suitable  for  at  least 
six  months*  storage  when  filled  with  ery  of  the  autiiorised 
agents, 

9,  The  tank  of  the  fire  bomb  should  be  adaptable  for  nested  ship¬ 
ments  . 

10,  The  tank  of  this  bomb  should  be  designed  so  that  it  can  be  widely 
employed  as  a  jettisonable  range-extension  tank. 

The  approved  military  characteristics  were  revised  4  March  1948 
(item  1827,  CCTG  Minutes),  as  follaws* 

1,  ftir,  10  (The  tank  of  this  bomb  should  be  designed  so  that  it 
can  bo  widely  employed  as  a  jettisonable  range  extension  tank) 
was  deleted, 

2,  Par,.  4  was  changed  to  read*  "The  fire  bomb  should  hiave  optimum 
streamlined  characteristics  consistent  with  operational  and 
structural  limitations,"  .  . 

The  166-gal,  knockdown  range-extension  tank  for  the  F-80  air¬ 
plane,  existing  and  available  for  this  development,  will  presumably  meet  the 
military  characteristics  listed  in  pars,  1,  2,  4,  5,  7,  8,  9,  and  10, 

Installation  drawings  and  installation  tests  are  necessary  to 
determine  compliance  with  par,  3,  Also,  since  each  airplane  is  mocked-up 
prior  to  manufacture  and  mock-up  bombs  are  installed  on  the  racks,  a  fire 
bomb  of  approximately  the  same  configuration  as  the  existing  fire  bomb  (165-gal , 
range-extension  tank)  should  fit. 

For  compliance  with  the  military  characteristic  listed  in  par,  6, 
two  external  igniters  have  been  recommended  (6),  Preliminary  tests  are  necessary. 

The  action  approved  by  CJCTC  item  1827  does  not  necessarily  change 
the  foregoing  analysis,  but  eliminates  only  those  portions  of  the  characteristics 
covering  the  use  of  the  fire  bomb  as  a  range-extension  tank.  Optimum  stream¬ 
lined  oharaoteristios  will  vary  from  airplane  to  airplane  and  must  be  determined 
by  extensive  wind  tunnel  studies.  An  optimum  streamlined  fire  bomb  for  all 
the  fighter  aircraft  enumerator  will  obviously  be  a  compromise  and  will  be  the 
result  of  investigation  to  comply  with  per,  3  of  the  military  characteristics. 
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ly.  EXPEHIliENIAL, 


A*  Procedure o 


Is  Procurement  of  IfanJcSs  Drawings,  and  Reports p 

An  inquiry  as  to  the  use  of  the  P-80  range-extension  tank  was 
made  in  July  1946  in  connection  with  the  development  of  an  all-purpose  chemical 
tank  (project  B  3ol-16«  canceled),  and  it  was  found  that  the  range- extension 
tanks  would  bo  available  after  January  1947,  Circulation  of  the  proposed  military 
characteristics  for  the  fire  bomb  resulted  in  a  renewal  of  negotiations,  in 
April  1947,  to  secure  a  number  of  the  P-80  range-extension  tanks  for  use. 
Subsequently,  52  tanks  were  ordered, 

A  chronological  listing  of  requests  from  the  UoS,  Air  Force  for 
data  on  the  airplanes  and  on  range-extension  tanks  is  as  follows s 

Request  for  data  on  P»80,  F-84,  and  P-86  airplanes, , 
Request  for  six  P-80  range-extension  tanks. 

Request  for  drawings  of  P-80  range-extension  tank. 

Request  for  two  P-80  range-extension  tanks. 

Request  for  52  P-80  range-extension  tanks. 

Request  for  data  on  installation  of  the  P-80  range- 
extension  tank  on  P-80,  P-82,  P-84,  P*86,  P-88,  and 
P-9')  aircraft.  Request  for  data  on  proof-testing  of 
the  P-80  range-extension  tank. 

Request  for  die  drawings  of  the  P-80  range-extension 
tank.  Request  for  detail  drawings  of  the  wing,  bomb 
shackle,  and  siray  brace  installation  of  the  P-82, 

P-84,  P-86,  P-88,  and  P-90  aircraft.  Request  for 
data  on  other  range-extension  tanks, 

2,  Installation, 


July  1946 

October  1946 
April  1947 

September  1947 

November  1947 


Arrangements  were  made  with  the  Air  Materiel  Comninndj,  Wright 
Field,  to  conduct  intallation  tests  of  fire  bomb  B47  (modified  16 6-gal ,  range- 
extension  tank)  on  the  P-80,  P-82,  and  P-84  airplanes.  The  fire  bomb  was 
flown  to  Wright  Field  in  the  bomb  bay  of  a  B-26  airplane  in  March  1948  for 
these  tests. 


Considerable  difficulty  was  encountered  in  installing  the  fire 
bomb  in  the  bomb  bay  of  the  B-25  for  this  trip.  It  was  necessary  to  remove  all 
fairings  and  to  rope  the  bomb  in  a  diagonal  position. 

It  appeared  from  the  installation  drawings  that  it  might  be 
necessary  to  lengthen  the  suspension  lugs  on  the  bomb  to  facilitate  mounting  on 
the  P-82  airplane,  due  -co  interference  with  the  bomb  rack  pylons,  IVro  2- in,  and 
severe!)  l/l-in,  spacers  were  made  so  the  bomb  could  be  mounted  under  any  coxr* 
ditions. 
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Zc  liocation  of  Igniters. 

Aftor  a  reTiw  of  available  literature  on  the  fire  bonib, 
and  of  design  characteristie8«  it  was  tentetively  decided  to  place  two 
external  igniters,  inclosed  vithin  fairings,  at  the  nose  and  the  tail  of 
the  fire  bonb.  Six  10.0  airplane  siaoke  tanks  vrere  aodified  (photo.  14355, 
appendix  A)  to  receive  standard  i05  igniters  at  the  nose  and  tail,  The 
inert  containers  were  dropped  froa  a  B>47  airplane  at  173  knots  (2C0  Scp.h.) 
indicated  airspeed  from  an  altitude  of  100*  ft.  to  detersine  fuze  functioning 
with  respect  to  location.  The  orxOng  vanes  of  the  ignitors  ware  also  aodified 
to  present  the  ball  face  30^*  to  the  perpendicular. 

4.  Flight  Tests  of  l,000-lo.  ?ire  Bpab  B47. 

TO  detenaine  the  flight  stability  of  the  codel  fire  bosb  B47 
with  fairings  attached  (photo.  14596,  appendix  A),  two  ncdels  were  scdified 
with  a  O-shaped  iway  brace  and  noimted  on  a  F-47K  airplane  (photo,  14594, 
appendix  A).  Flight  tests  were  conducted  with  the  eepty  fire  boius  at 
velocities  up  to  252  knots  (360  o.p.h.),  with  the  airplane  taking  evasive 
action  to  sinulate  flight  conditions  in  combat,  notion  pictures  of  the  nose 
and  tail  fairings  were  taken  in  flight  (photo.  14619,  appendix  A),  using  the 
idO  photo,  tank  and  two  AK-116  gun  cameras. 

B.  Results. 


lo  Procurement  of  lank.  Drawings,  and  Reports. 

Fifty-two  range-extension  tanks  were  received  for  use  in 
fabricating  a  preliminary  model  of  the  fire  bomb  and  in  future  engineering 
tests.  The  tanks  were  manufactured  by  Curtis-Wright  on  contract,  in 
accordance  with  Weber  Showcase  Company  dwg.  W- 16 5001. 

Drawicjs  of  the  raisg e-extension  tank  (Weber  Showcase  Co,  dwg. 
W-135001)  wore  received  in  Fobxniary  1948.  Tentative  sketches  were  prepared 
and  detail  drawings  on  which  to  prepare  a  model  for  installation  tests  were 
begun  in  September  1947,  A  model  of  the  fire  bomb,  designated  the  B47,  was 
completed  in  February  1948, 

Drawings  of  the  P-80  airplane  were  received  in  August  1946, 
drawings  of  the  P-84  and  P-88  airplanes  were  obtained  on  a  visit  to  the  Air 
Materiel  Comnand  in  February  1948,  and  drawings  of  the  P-82  and  P-86  air¬ 
planes  were  received  in  March  1948,  No  drawings  on  the  P-90  or  subsequent 
fighters  ai*e  available.  After  receipt  of  drawings  of  the  tank  and  the 
various  airplanes,  installation  drawings  were  prepared  (dwgs,  018-64-770, 
018-64-836,  018-64-768,  C18-64-837,  and  013-64-769,  appendix  B) 

No  reports  are  available  on  the  installation  of  the  165-gal, 
knockdown  range-extension  tank  for  the  P-80  airplane  on  any  of  the  fighter 
airplanes  subsequent  to  the  P-80  and  no  reports  have  been  located  on  the 
installation  of  the  existing  fire  bomb  (165-gal,  range-extension  tank)  on 
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any  of  those  eirplazies.  A  st^y  of  reports  1,  Z,  msd  3  oa  the  testiag  of 
the  165>gal.  kaoekdoaa  rense>extea&i0n  task  iadieares  that  Tery  little  of 
the  data,  are  applicable  to  its  use  as  a  fire  ^e  eaasellatioa  of  the 

nilitary  ehasacteristics  coserisg  the  i£se  of  the  fire  hos^  as  a  ra::ge> 
exteasioa  taah  vas  the  result  of  siailar  decisioas  (ll)« 

2«  Installation^ 

Clearances  vere  checked  ai;d  photographs  of  each  installation 

were  taken. 

a.  P»80  Airplane. 

As  the  847  fire  bcob  is  priaarily  a  nodified  155>^1. 
droppable  fuel  lank,  no  great  difficulty  «as  experienced  in  installing  the 
boab  on  the  P-80  airplane  (photo.  14639.  appendix  A).  It  aas  noted  that  if 
the  interference  drag  fairing  was  on  the  boab.  installation  vould  be  diff i- 
cult.  This  vas  Terified  "by  personnel  of  the  Boabing  Branch.  Air  Siateriel 
Coaaaand.  and  it  vas  stated  that  one  hour  sras  needed  for  installing  the  droppable 
fuel  tank.  If  a  reaovable  panel  were  located  in  the  side  of  ths  fairing.  c*kiDg 
it  possible  to  see  the  Itigs.  installation  would  be  simplified. 

b,  F-82  Airplane. 

The  847  fire  bomb  must  be  modif iec.  for  use  on  the  P-82 
airplane,  as  the  bomb  rack  pylon  strikes  the  bocib  at  the  foniard  end  of  the 
sump.  When  the  bomb  is  mounted  on  the  outboard  racks  (photo.  14640.  appendix  A) 
the  interference  is  approximately  l/Z  in.;  when  it  is  mounted  on  the  center 
racks,  the  interference  is  approximately  2-1/4  in. 

The  clearance  between  the  two  fire  bo  os  when  mounted  on 
the  center  racks  is  approximately  7/8  in.  It  appears  that  if  the  bombs  ere 
dropped  in  .MdTO,  the  possibility  their  striking  together,  causing  air 
burst  smd  danger  to  the  airplane,  is  great.  If  the  bombs  are  dropped  in.  train, 
the  clearance  seems  sufficient,  £lec:trica'’  .xug  of  the  fire  bomb  has  been 
considered,  and  if  this  is  done  the  cent  ,aok8  will  have  to  be  especially 
wired,  as  there  is  no  wiring  at  this  poi^it  on  existing  airplanes. 

o,  P-84  Airplane. 

The  E47  fire  bomb,  as  designed,  is  not  suitable  for  use 
with  the  P-84  airplane.  Tfhen  the  bomb  is  mounted,  the  interference  between 
the  bomb  and  the  landing  gear  door  is  approximately  1  in.;  the  clearance 
between  the  bomb  and  the  fuselage  is  7/B  in.  When  tiie  laj^ing  gear  is  raised 
or  lowered,  the  tire  rubs  the  door  at  its  extreme  open  position  (photo.  14638). 

3.  Location  of  Ign.  >jr8. 

Test  of  the  first  two  inert,  unstabilized  containers  with  M15 
ig'iiters  at  the  nose  and  the  tail  established  the  proper  testing  procedure. 

It  was  found  that  on  impact  the  igniters  became  detached  from  the  container 
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«rd  sine*  only  tvo  «*r*  fousd,  in  •  r*l*tiv«ly  swsa^  *r«*,  posltit*  identifi- 
estion  with  r*sp*et  to  their  loeaticn  was  ia^ssibl*.  Subsequantly,  an 
identifying  color  was  added  to  the  body  of  the  igniters.  Sm  second  test  re> 
salted  in  Him  recovery  of  both  rose  igniters,  which  functioned  properly. 

Only  one  tail  igniter  was  rsoovared  and  this  had  xiot  functioned  due  to  a 
broken  axKing  wire,  idiich  was  retained  in  the  fas*.  Ihe  'Uiird  test  resulted 
in  XCOft  functioning  of  both  nose  and  taxi  igniters. 

4,  Plight  Tests  of  Model. 

A  total  of  six  hours*  flight  tine  was  registered  on  two  aodel 
fire  boats.  Ihspeetion  of  the  sodels  at  the  end  of  this  period  failed  to 
rereel  eny  flaws. 

V,  DISCU^IOI. 


Ihe  fire  bond)  proved  its  effectiveness  in  the  last  war.  even 
though  the  first  boats  were  of  the  aost  elearmtary  typo.  Sixice  that  tiae 
aany  iaprovaaents  have  been  nade  on  the  boat.  Ihese  iaproveaents  are  the 
result  of  extensive  test  prograas  conducted  in  an  attsapt  to  ascertain  the 
cptisffii  lype  and  size  of  bosd>«  It  has  boon  realized  that  an  optiaua  streaar 
lined  fire  boab  for  all  high-perfonoanee  fighter  aircrert  will  obviously  be 
a  coaproaise. 


Ihe  Idb-gal.  jettlsonable  fuel  tank  was  used  as  the  aajor  com¬ 
ponent  of  the  E47  fire  bomb.  External  igniters  with  fuzes  of  the  inertia  type 
were  mounted  in  truncated  fairings  at  the  nose  and  the  tail  and  were  inclosed 
in  removable  fairings.  Arming  wires  for  both  the  fairings  and  fuzas  were  run 
through  internal  ducts  to  prevent  their  being  carried  away  by  the  air  stream. 

As  can  be  seen  from  photo.  14S96,  appendix  A.  the  bomb  presents  a  clean,  smooth 
surface  to  the  air  stream.  Preliminary  pressure  tests  of  the  bomb  indicate 
that  a  hydrostatic  pressure  of  10  Ib./sq.  in.  will  not  cause  leakage. 

The  functioning  efficiency  of  internal  and  external  igniters 
has  been  the  subject  of  many  tests.  It  was  determined  from  these  tests  that 
two  external  igniters  were  the  laost  efficient,  thus  this  type  is  being  used 
on  the  E47  bomb.  As  the  igniter e  at  the  nose  and  the  tail  are  identical  and 
are  suitable  for  both  Itt.  end  WP  filling,  procurement  is  simplified.  The 
removable  fairings  are  of  clear  plastic  to  permit  inspection  of  the  igniter 
prior  to  take-off. 

Since  the  165-gal.  jottisonable  fuel  tank  was  designed 
primarily  for  the  P-80  airplane,  no  difficulties  were  encountered  in  in¬ 
stalling  it  on  that  airplane.  As  the  interference  drag  fairing  is  attached 
to  the  tazdc  before  mountii^  on  the  wing  it  is  impossible  to  see  the  bomb 
rack,  thus  making  proper  alignment  between  the  suspension  lugs  and  suspen¬ 
sion  hooks' a  matter  of  ohanoe.  A  ohange  is  anticipated  in  the  method  of 
sway  bracing  which  will  neoessiatate  only  a  minor  ohange  to  the  fire  bomb. 
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Vban  aoxmtixic  the  fire  hoab  on  the  P>82  airpl&ne,  inter¬ 
ference  between  the  top  of  the  boob  and  the  wing  rack  pylon  was  enounteredo 
Ihe  inboard  pylons  are  equipped  with  bowb  racks  for  both  and  30-ino 

sixspensiono  As  the  fire  boab  requires  Id-’in.suspexision,  the  forward  end  of 
the  pylon  strikes  the  boxab  at  the  forward  end  of  the  suap  and  the  sway  braces 
could  not  be  extended  far  enough  to  support  the  bonbs  When  the  lugs  were 
lengthened  l/Z  ine»  tiie  pylons  cleared  ti^  bosbo  When  the  fire  bomb  was 
aounted  on  the  outboard  racks  it  was  necessary  to  lengthen  the  lugs  2  l/l  ino 
The  alterations  required  to  sake  the  E47  fire  bomb  suitable  for  the  P-82 
airplane  are  ainoro 

The  E47  fire  bond)  is  not  suitable  for  installation  on  the  P*84 
airplane,  as  the  landing  gear  door  strikes  the  side  of  the  bomb  when  it  is  1  in« 
short  of  its  naxisam  open  positions  The  angle  of  the  door  when  open,  in  rolation 
to  the  bomb,  is  such  that  lengthening  the  suspension  l\ig8  does  not  remedy  the 
difficulty.  The  only  solution  to  this  problem  is  to  dewelop  a  new  fire  bomb 
with  a  diameter  no  greater  than  24  in,  A  compromise  must  be  accepted  in  the 
amount  of  incendiary  fuel  carried,  in  order  to  decrease  the  diameter  of  the 
bomb  and  thus  facilitate  mounting  on  all  airplanes,  A  oomb  of  24- in,  diameter 
would  have  a  capacity  of  approximately  100  gal,,  which  would  materially  re¬ 
duce  the  incendiary  effect  but  which  would  not  impair  the  over-all  efficiency, 
it  is  believed. 


Ihe  stability  of  the  removable  nose  and  tail  fairings  when  in 
flight  was  questioned.  Due  to  the  unavailability  of  a  high-porformanoe  fighter 
aircraft,  the  E47  bomb  was  given  preliminary  flight  tests  on  a  P-47  airplane  at 
speeds  up  to  380  mop.h,.  Uotion  pictures  of  the  nose  and  tall  fairings  were 
taken  in  flight,  A  study  of  the  motion  pictures  did  not  reveal  any  serious 
movsment  in  these  fairings,  consequently  it  is  presumed  that  the  oondition  at 
high  speeds  will  be  satisfactory.  The  airplane  was  flcwn  at  a  speed  of  263 
moPoho  and  the  power  setting  noted;  when  the  fire  bombs  wore  mounted  and  the 
airplane  flown  at  the  same  power  setting  a  speed  reduction  of  8  moPoh,  was 
noted.  This  reduction  is  ,03^  of  the  maximum.  On  this  basis,  whioh  only 
can  be  checked  by  actual  flight  tests,  there  would  be  a  loss  of  21  m,poho  with 
a  power  sotting  of  700  m,poho  This  figure  seems  to  be  low  but  may  give  some 
indication  of  the  reduction  in  speed.  These  tests  were  conducted  with  empty 
•^nks;  if  the  tanks  had  boon  filled  the  reduction  in  speed  would  undoubtedly 
be  greater. 


No  reports  on  the  Jettisoning  or  functioning  of  munitions 
dropped  from  high-performance  Jet  fighter  airplanes  at  high  subsonic 
velocities  have  been  found.  It  is  known,  however,  that  modified  fire  bombs 
have  been  dropped  at  Eglin  Field,  Fla,,  from  the  P-80  and  P-82  airplanes, 
Infomml  discussion  with  personnel  of  Eglin  Field,  in  May  1047,  on  the  con¬ 
cept  of  fire  bombs  and  spray  tanks  for  the  Jet  airplanes  led  to  the  decision 
to  place  arming  wires  and  electrical  wiring  inside  small-diameter  metal 
tubing  which  is  run  through  the  inside  of  the  bomb,  to  prevent  their  being 
carried  away  by  the  air  stream.  This  method  has  proven  satisfactory  with 
spray  tank  E19R1, 
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It  was  also  learned  in  discussions  with  persomael  of  the  Air 
Materiel  Conmand,  Wright  Field,  that  very  little  about  the  behavior  of  wing- 
mounted  munitions  when  jettisoned  at  high  speed  could  be  predicted  and  that 
a  program  had  been  prepared  to  conduct  flight  and  jettisoning  tests  with 
an  XB-45  airplane  instrumented  with  various  cameras  to  record  results o  The 
problem  of  jettisoning  mimitions  at  high  velocities  is  regarded  as  one  of 
basic  research  by  the  AMC,  It  is  anticipated  tiiat  some  additional  means, 
such  as  hydraulic  ejection  cylinders,  explosive  cartridges  or  carbon  dioxide 
bottles,  may  be  required  to  jettison  munitions  at  very  high  velocities.  No 
provision  can  bo  made  to  strengthen  the  tanks  at  the  ejector  bearing  surface 
until  more  data  are  available  on  the  basic  requirements.  It  is  also  anti¬ 
cipated  that  fairings  to  the  wings  my  be  necessary  at  very  high  velocities, 
especially  through  the  transonic  zone.  The  tumbling  nature  of  the  fire  bomb, 
which  apparently  is  the  major  factor  in  producing  the  fireball  effect,would 
not  be  affected  by  retaining  the  interference  drag  fairings  now  in  use  on 
range-extension  tanks.  Therefore,  it  is  indicated  that  a  distinct  advantage 
may  accrue  in  the  development  of  externally  mounted  munitions  for  higher 
velocity  airplanes  by  retaining  the  fairings  of  the  present  fire  bomb.  The 
upper  shell  of  the  knockdown  range-extension  tank  has  been  designed  for 
right-and  left-hand  installation.  The  redesign  of  this  part  and  the  relocation 
of  the  fairing  attachment  holes  to  make  a  basic  casing  that  will  receive 
right-  and  left-hand  fairings  for  any  airplane  is  d6sirable» 

The  arming  of  munitions  on  release  from  present  airplanes  has 
been  accomplished  almost  invariably  by  arming  wires  or  similar  mechanical 
devices.  Spray  tanks  have  been  fired  electrically.  The  use  of  electrical 
controls  gives  several  advantages,  such  as  safety  in  handling,  storage,  and 
flight,  jettisoning  in  safe  condition,  and  elimination  of  the  drag  of  arming 
wires  on  munitions  when  jettisoned  at  high  velocity.  In  discussions  with 
personnel  from  the  AMC,  Wright  Field,  it  was  indicated  that  electrically 
fuzed  or  armed  munitions  would  replace  the  currently  standardized  arming- 
wire  type  of  munitions  at  some  future  date.  For  the  connection  from  shackle 
to  bomb  it  was  anticipated  that  a  break-away  coupling  of  the  jack  typo  would 
be  developed,  A  current  investigation  by  the  Technical  Command  of  a  self- 
ejeoting-type  coupling  for  use  with  the  wing-mounted  mxinitions  has  been 
referred  to  AMC,  Wright  Field,  for  consideration.  The  first  models  of  fire 
bombs  are  anned  by  arming  wires.  To  obtain  a  fully  oleotrically  controlled 
munition,  minute  solenoids  have  been  procured  for  looking  the  nose  and  tail 
fairings  and  a  tentative  design  is  being  considered,  A  miniature  motor  also 
has  been  procured  for  use  in  the  igniter  fuze  and  a  tentative  design  to  give 
an  electrically  safetied  air-arming  fuze  is  being  studied.  The  ultimate 
goal  of  oleotrically  controlled  munitions  will  bo  slower  of  accomplishment 
than  the  development  of  oonvoutional  typos  and  must  await  a  simultaneous 
solution  for  airplane,  munitions,  and  fuze. 


confidential 


9 


CONFIDEHmL 


VI. 


COH&itUSIONS. 
- ^ 


firo  bomb  design  based  on  the  modification  of  the  165-galc 
knockdown  range-extension  tank  for  the  P-80  airplane,  to  incorportte  external 
igniters  inclosed  within  fairings  at  the  nose  and  tail,  will  be  satisfactory 
for  the  P-80,  P-82,  and  P-86  airplemes,  and  possibly  for  the  P-90  and  sub¬ 
sequent  fighter  aircraft,  and  will  be  available  for  use  in  the  shortest 
period  of  time. 


2o  The  concurrent  development  of  a  fire  bomb  ha/ing  a  capacity  of 
approximately  100  gal,,  a  maximum  diametor  of  24  in.,  a  fineness  ratio  of  five 
to  one, and  identical  in  all  other  respects  to  the  fire  bomb  mentioned  in 
conclusion  1,  for  use  with  the  P-80,  P-82,  P-84,  P-Q6,  P-88,  and  subsequent 
fighter  aircraft,  is  necesseryo  This  bomb  will  lead  to  the  obsoletion  of  the 
bomb  mentioned  in  conclusion  1, 


VIIo  BECOlSiEmTIONSc 


None,  since  work  on  the  development  of  a  fire  bomb  for  high- 
performacoe  fighter  aircraft  is  continuing, 
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Photo.  14355.  Smoke  !Il9Lnk  10.0  Modified  to  Reoeive  Igniters  105  at  Rose  and  Tail. 
Photo.  14596,  Fire  Bomb  E47  Mounted  on  P-80  Airplane  Wing  Tip, 

Photo.  14594,  Fire  Bomb  S47  Ifoxmtad  on  P-47iI  Airplane, 

Photo,  14619,  Fire  Bomb  E47  Mounted  on  P-47N  Airplane,  in  Flight, 

Photo,  14639,  Fire  Bomb  E47  Mounted  on  Wing  of  P-80  Airpleme, 

Photo.  14640,  Fire  Bomb  £47  Mounted  on  Outboard  Wing  Backs  of  1^82  Airplane. 

Photo,  14638,  Fire  Bomb  £47  Mounted  on  P-84  Airplane, 
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PIRS  BOMB  E47  MOUNTED  OS  P-80  AIRFLAME  TUNG  TIP 
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FIRS  BOMB  E47  MOUNTED  CW  OUTBOARD  WING  RACKS  CF  P-82  AI 
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APPENDIX  B 


Dwgo  C18-64-770, 
Dwg,  C18-64-836, 
Dwg.  C18-64-768, 
Dwg,  C18-64-837, 
Dwg.  018-64-789, 


Installation,  Smoke 
Installation,  «^ke 
Installation,  Smoke 
Installation,  Smoke 
Installation,  ^moke 


Tank  and  Fire  Bomb 
Tank  and  Fire  Bomb 
Tank  and  Fire  Bomb 
Tank  and  Fire  Bomb 
Tank  and  Fire  Bomb 


(XP-80  Airplane), 
(XP-82B  Airplane), 
(XP-84  Airplane) i 
(XP-8S  Airplane), 
(X^88  Airplane), 
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THIS  REPORT  HAS  BEEN  DELIHITED 
AMO  CLEARED  FOR  PUBLIC  RELIAiS 

UNDER  DDD  DIRICTIVE  S200.20  AND 

MO  RESTRICTI^S  ARE  IHPOSSD  UPON 
ITS  USE  AND  DlBCLOdURf. 


